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Description 

TECHNICAL FIELD 

5 [0001 ] The present invention relates to an interlayer film for laminated glass characterized by high moisture resistance 
and small plasticizer vapor emanation, and a laminated glass in which said interlayer film is used. 

BACKGROUND ART 

10 [0002] Laminated glass comprising at least two glass sheets with a plasticized poly(vinyl acetal) resin interlayer film 
interposed has the fundamental characteristics required of laminated glass, namely good transparency, high weathering 
resistance, and high penetration resistance scarcely allowing its fragments to scatter and, as such, has been used 
extensively as the laminated glass for automotive and architectural use. 

[0003] Although such laminated glass is satisfactory in said fundamental characteristics and safety, it is not only poor 
IS in moisture resistance but has the drawback of emanating a substantial amount of vapor due to the plasticizer contained. 
[0004] With regard to moisture resistance, the problem is that, when such laminated glass is put to use in a highly 
humid atmosphere, its interlayer film, exposed at its peripheral edge to the surrounding atmosphere, causes whitening 
in its marginal area of the interlayer film. 

[0005] As an attempt to reduce such marginal whitening of laminated glass in case of setting it in a highly humid 
20 environment, Japanese Kokai Publication Hei-7-41 340 discloses an "interlayer film for laminated glass which comprises 
a resin composition comprising a poly(vinyl acetal) resin, a plasticizer, a metal carboxylate and a straight-chain fatty 

acid". 

[0006] The laminated glass containing the above interlayer film for laminated glass has been improved in reducing 
said marginal whitening after a moisture resistance test but the effect is not fully satisfactory. Moreover, reducing the 
25 addition amount of the metal salt results in improved resistance to said whitening but causes a reduction in penetration 

resistance. 

[0007] In addition, the recent deployment of the laminated glass interlayer film in such applications as automotive 
side glass and the increasing trend toward the open-edge construction of front glass are imposing a greater emphasis 
on the moisture resistance of laminated glass. 
30 [0008] Furthermore, while dihexyl adipate, triethylene glycol di-2-ethylbutyrate or the like is generally used as the 
plasticizer for the laminated glass interlayer film, these plasticizers are so low-boiling that they are liable to be evapo- 
rated and tend to present the risk for a fire hazard associated with autoclaving in the course of production of the 
interlayer film and the difficulties in edge trimming after autoclaving. Therefore, the switch-over to plasticizers having 
higher boiling points is demanded. 

35 

SUMMARY OF THE INVENTION 

[0009] In view of the above state of the art, the present invention has for its object to provide an interlayer film for 
laminated glass which, when assembled into laminated glass, offers good transparency, weathering resistance, adhe- 
40 sion, penetration resistance and other characteristics, does not cause marginal whitening of laminated glass even 
exposed to a highly humid atmosphere, and free from the risk for a fire hazard in autoclaving or the problem associated 
with edge trimming and a laminate glass comprising said interlayer film. The interlayer ftlm for laminated glass according 
to the present invention is described in appended claim 1. 

[0010] The present invention, therefore, is concemed with an interlayer film for laminated glass comprising a plas- 
ms ticized poly(vinyl acetal) resin film, 

wherein, when a laminated glass fabricated by interposing said interlayer film for laminated glass between a pair 
of glass sheets each 2.0 to 4.0 mm thick is allowed to sit in an environment of 80°C and 95% relative humidity for 2 
weeks, the distance of whitening from Its edge is not greater than 7 mm, and when said interlayer film for laminated 
glass is allowed to sit at 150 ^'C for 1 hour, its weight loss is not greater than 3 weight %. 

50 

DETAILED DESCRIPTION OF THE INVENTION 
[0011] The present invention is now described in detail. 

[001 2] The interlayer film for laminated glass according to the present invention is such that, when a laminated glass 
55 comprising it is allowed to sit in an environment of 80 ''C and 95% RH for 2 weeks, the distance of whitening from its 
edge is not greater than 7 mm. If the limit of 7 mm is exceeded, the whitening tends to progress further to affect the 
moisture resistance of the laminated glass so that the above limit is critical. The term "edge" is used herein with refer- 
ence to the side closest to whitening of the four sides of the laminated glass. 
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[0013] The weight loss of said interlayer film for laminated glass which occurs, when it is allowed to sit at 1 50 for 
1 hour, should not be greater than 3 weight %. If this limit of 3 weight % is exceeded, the risk for a fire hazard at 
autoclaving tends to become high and the edge trimming after autoclaving will become difficult. Therefore, the above 
limit is critical. 

5 [0014] Insofar as it comprises a plasticized poly (vinyl acetal) resin film, the interlayer film for laminated glass of the 
present invention is not particularly restricted. However, if a metal salt is added at a large amount for the purpose of 
improving the penetration resistance of laminated glass, the moisture resistance of the glass will be considerably de- 
creased. In this connection, the use of at least two kinds of salts selected from the group consisting of magnesium 
salts of carboxylic acids containing 2 to 10 carbon atoms and potassium salts of carboxylic acids containing 2 to 10 

10 carbon atoms contributes to improved moisture resistance while securing the penetration resistance at low amounts 
of addition. 

[0015] Moreover, by using triethylene glycol di-2-ethylhexanoate, oligo-ethylene glycol di-2-ethylhexanoate or tetra- 
ethylene glycol-di-n-heptanoate as the plasticizer for the interlayer film for laminated glass, said risk for a fire hazard 
in autoclaving and difficulties in edge trimming can be remarkably obviated. Therefore, the interlayer film for laminated 

IS glass of the present invention is preferably a plasticized poly (vinyl acetal) resin film comprising 100 weight parts of a 
poly(vinyl acetal) with an average acetalization degree of 66 to 72 mole % and 30 to 50 weight parts of at least one 
plasticizer selected from the group consisting of triethylene glycol di-2-ethyihexanoate, oligoethylene glycol di-2-ethyl- 
hexanoate and tetraethytene glycol di-n-heptanoat, and being supplemented with at least two kinds of salts selected 
from the group consisting of magnesium salts of carboxylic acids containing 2 to 1 0 carbon atoms and potassium salts 

20 of carboxylic acids containing 2 to 10 carbon atoms in a total concentration of not less than 5 ppm. If the salt content 
is less than 5 ppm, the bond strength control effect may not be sufTicient, while an excessively high salt content may 
detract from moisture resistance. 

[0016] While the poly(vinyl acetal) mentioned above is obtainable by acetalization of polyvinyl alcohol, the particularly 
preferred resin is poly(vinyl butyral) which is obtainable by butyralization of polyvinyl alcohol. 

25 [0017] The technology of acetalizing polyvinyl alcohol to provide poly(vinyl acetal) includes a method which com- 
prises dissolving polyvinyl alcohol in warm water, adding the necessary acid catalyst and aldehyde while the aqueous 
solution is maintained at a predetermined temperature, for example 0 to 95 "^C, and allowing the acetalization reaction 
to go to completion with constant stirring and subjecting the reaction product to neutralization, aqueous washing and 
drying to provide powders of poly(vinyl acetal) resin. 

30 [001 8] The polyvinyl alcohol mentioned above preferably has an average polymerization degree of 500 to 5000 and 
more preferably 1 000 to 2500. If the average degree of polymerization is less than 500, the laminated glass fabricated 
with the interlayer film for laminated glass tends to be low in penetration resistance. On the other hand, if the average 
degree of polymerization exceeds 5000, the formation of an interlayer film for laminated glass tends to become difficult 
and, in addition, the strength of the interlayer film for laminated glass will become too great in some instances. 

35 [0019] The poly (vinyl acetal) mentioned above comprises a vinyl acetal fraction, a vinyl alcohol fraction and a vinyl 
acetate fraction. The proportions of the respective fractions can be ascertained in accordance with JIS K6728 "Test 
Methods for Polyvinyl butyral" or based on the infrared absorption spectrometric (IR) data. 
[0020] When said poly (vinyl acetal) is a polyvinyl acetal other than poly(vlnyl butyral), the amount of the particular 
vinyl acetal can be found by measuring the vinyl alcohol content and vinyl acetate content and subtracting the combined 

40 content from 100. 

[0021] The vinyl acetate content of said poly(vinyl acetal) is preferably not greater than 30 mole % and, for this 
purpose, a polyvinyl alcohol having a saponification degree of not less than 70 mole % is used with advantage. If the 
saponification degree of polyvinyl alcohol is less than 70 mole %, the transparency and heat resistance of the product 
poly(vinyl acetal) tends to be decreased and, in addition, the reactivity may at times be sacrificed. 

45 [0022] The average polymerization degree and saponification degree of polyvinyl alcohol can be measured typically 
in accordance with JIS K6726 "Test Methods for Polyvinyl Alcohol". The average acetalization degree of the poly(vinyl 
acetal) obtained in the above manner is preferably 66 to 72 mole %. If the average acetalization degree is less than 
66 mole %, the compatibility with the plasticizer tends to be decreased. On the other hand, if the upper limit of 72 mole 
% is exceeded, the dynamic properties necessary to impart a sufficient penetration resistance to laminated glass may 

50 not be obtained. 

[0023] The above interlayer film for laminated glass contains at least one plasticizer selected from the group con- 
sisting of triethylene glycol di-2-ethylhexanoate, oligoethylene glycol di-2-ethyihexanoate and tetraethytene glycol di- 
n-heptanoate. 

[0024] The triethylene glycol dl-2-ethylhexanoate mentioned above can be prepared by reacting triethylene glycol 
55 with at least two molar equivalents of 2-ethylhexylic acid in the presence of a catalyst. 

[0025] The oligoethylene glycol di-2-ethylhexanoate mentioned above can be obtained by reacting oligoethylene 

glycol with two or more molar equivalents of 2-ethylhexylic acid in the presence of a catalyst. 

[0026] The oligoethylene glycol mentioned above is preferably such that molecules containing 3 to 9 ethylene glycol 
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units account for not less than 90 weight %, and commercial products satisfying this requirement are available from 
Mitsui Toatsu Chemicals, l\/litsubishi Chemical and Nisso Chemical Co., Ltd. among others. 
[0027] The tetraethylene glycol di-n-heptanoate can be obtained by reacting tetraethylene glycol with 2 or more molar 
equivalents of n-heptanoic acid in the presence of a catalyst. 

5 [0028] The formulating amount of said plasticizer with respect to poly(vinyl acetal) is preferably 30 to 50 weight parts 
to 100 weight parts of the poly(vinyl acetal). If the proportion of the plasticizer Is less than 30 weight parts, the trimming 
characteristics of the product interlayer film for laminated glass will not be satisfactory. On the other hand, if the plas- 
ticizer is formulated in a proportion of more than 50 weight parts, it tends to bleed out to cause poor adhesion to glass. 
[0029] In addition to said plasticizer, the interlayer film for laminated glass contains at least two salts selected from 

10 the group consisting of magnesium salts of carboxytic acids containing 2 to 10 carbon atoms and potassium salts of 
carboxylic acids containing 2 to 10 carbon atoms. These salts are intended to act as bond strength control agents. 
[0030] When the bond strength between interlayer film and glass is too weak, fragments of the glass destroyed by 
an external impact or other force are peeled off from the interlayer film and scattered to injure the human body or the 
like. On the other hand, when the bond strength between interlayer film and glass is too high, the glass and interlayer 

IS film are simultaneously destroyed by an extemal impact or other force and firagments of the glass and. interlayer film 
are scattered to injure the human body or the like. Therefore, the bond strength must be judiciously controlled. The 
combination use of said two kinds of salts enables adjustment of bond strength at a low addition amount and contributes 
further to the moisture resistance of the product interlayer film for laminated glass. 

[0031] In using said two or more kinds of salts selected from the group consisting of magnesium salts of carboxylic 
20 acids containing 2 to 10 carbon atoms and potassium salts of carboxylic acids containing 2 to 10 carbon atoms in 
combination, the salts forming the combination may both be magnesium salts or potassium salts or one of the salts 
may be a magnesium salt and the other a potassium salt. 

[0032] The total amount of said two or more kinds of salts selected from the group consisting of magnesium salts of 
carboxylic acids containing 2 to 10 carbon atoms and potassium salts of carboxylic acids containing 2 to 10 carbon 

25 atoms in the interlayer film for laminated glass is preferably not less than 5 ppm. If the salt content is less than 5 ppm. 
the interlayer film for laminated glass is not easy to be controlled in bond strength as desired. The more preferred salt 
content is 10 to 150 ppm. If the salt content exceeds 150 ppm, the interlayer film tends to be low in moisture resistance. 
[0033] Where necessary, the interlayer film for laminated glass according to the present invention may be supple- 
mented with those additives which are conventionally incorporated in an interlayer film for laminated glass of this kind, 

30 such as the ultraviolet absorber, light stabilizer, oxidation inhibitor, surfactant, colorant and so on. 

[0034] The ultraviolet absorber mentioned above is not particularly restricted but includes benzotriazole series UV 
absorbers, such as Tinuvin® P, Tinuvin® 320, Tinuvin® 326 and Tinuvin® 328, all available from Ciba-Geigy, among 
others. These UV absorbers can be used alone or in combination. 

[0035] The light stabil izer mentioned above Is not particularly restricted but includes hindered amine series stabilizers, 
35 among others. Specifically, Adeka Stab® LA-57 from Asahi Denka Kogyo K.K. can be mentioned as an example. Such 
light stabilizers may be used alone or in combination. 

[0036] The oxidation inhibitor mentioned above is not particularly restricted but includes phenolic antioxidants, such 
as Sumillsertg) BHT from Sumitomo Chemical Co. Ltd., and Irganox® 1010 from Clba-Getgy. Such oxidation Inhibitors 
can be used alone or in combination. 

40 [0037] The production technology for said Interlayer film for laminated glass is not particularly restricted. However, 
a typical method may comprise formulating said poty(vinyl acetal) with said plasticizer and said at least two salts se- 
lected from the group consisting of magnesium salts of carboxylic acids containing 2 to 1 0 carbon atoms and potassium 
salts of carboxylic acids containing 2 to 1 0 carbon atoms, optionally further with appropriate amounts of various addi- 
tives, compounding the mixture unifomily, and forming the resulting compound into a plasticized poly(vinyl acetal) resin 

45 film by extrusion, calendering, press-forming, casting or inflation-molding to provide the objective interiayer film for 
laminated glass. 

[0038] The above interiayer film for laminated glass may be used either as a single-layer film or in the form of a two- 
or multiple-layer laminate. 

[0039] The total thickness of such interiayer film for laminated glass is not particulariy restricted but In consideration 
50 of the penetration resistance and weathering resistance usually required of laminated glass, the thickness of the film 
is preferably 0.3 to 1.6 mm and more preferably 0.3 to 0.8 mm. 

[0040] The laminated glass according to the present invention comprises said interiayer film interposed between a 
pair of glass sheets. 

[0041] The glass sheet is not particulariy restricted but includes inorganic transparent sheet glass inclusive of float 
55 glass, polished glass, figured glass, wire-mesh glass, wire-line glass, heat-absorbing glass, tinted glass, etc. and or- 
ganic transparent glass sheets such as polycarbonate sheet, poly(methyl methacrylate) sheet and so on. 
[0042] These inorganic transparent sheet glass and organic transparent sheet glass may be used alone or in a 
combination of two or more species. Moreover, laminates of inorganic transparent sheet glass and organic transparent 
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sheet glass may also be emptoyed. 

[0043] The thickness of said sheet glass is not particularly restricted but can be judiciously selected according to the 
intended use. 

[0044] The production technology for said laminated glass is not particularly restricted. A typical method comprises 
s interposing said Interlayer film between a pair of transparent glass sheets, placing the assembly In a rubber bag, 
carrying out preliminary bonding at a temperature of about 70 to 110 °C under reduced pressure and performing post- 
bonding in an oven at a temperature of about 120 to 150 *C and a pressure of about 10 to 15 kg/cm^ to provide the 
objective laminated glass. 

10 BEST MODE FOR CARRYING OUT THE INVENTION 

[0045] The following examples illustrate the present invention in further detail, are by no means limitative of the scope 
of the invention. 

15 Example 1 ^ 

(1) Synthesis of poly{vinyl butyral) 

[0046] In 2890 g of purified water was dissolved 275 g of a polyvinyl alcohol having an average polymerization degree 
20 of 1700 and a saponification degree of 99.2 mole % with heating. After the temperature of the reaction system was 
adjusted to 15 °C, 201 g of 35 weight % hydrochloric acid and 157 g of n-butyraldehyde were added and the mixture 
was maintained at the same temperature to let the reaction product separate out. Thereafter, the reaction system was 
maintained at 60 °C for 3 hours to carry the reaction to completion. This reaction mixture was washed with an excess 
of water to wash out the unreacted n-butyraldehyde and the hydrochloric acid catalyst was neutralized with the common 
25 neutralizer aqueous sodium hydroxide solution. The reaction product was rinsed with an excess of water for 2 hours 
and then dried to provide a white powder of poly(vinyl butyral). The average butyralization degree of this poly(vinyl 
butyral) was 68.5 mole %. 

(2) Production of an interlayer film for laminated glass 

30 

[0047] First, 1 00 weight parts of the poly{vinyl butyral) obtained above was formulated with 39 weight parts of trieth- 
ylene glycol di-2-ethylhexanoate. Then, magnesium acetate and magnesium 2-ethylbutyrate were added at the final 
concentrations of 20 ppm and 40 ppm, respectively. The mixture was thoroughly melt-kneaded with a mixing roll and, 
using a forming press, the resulting compound was hot-pressed at 150 ""C for 30 minutes to provide an interlayer film 
35 for laminated glass having an average thickness of 0.76 mm. 

(3) Fabrication of a laminated glass 

[0048] The interlayer film for laminated glass obtained above was interposed between a pair of transparent float 
40 glass sheets (30 cm long x 30 cm wide x 3 mm thick), placed in a rubber bag and degassed in a vacuum of 20 Ton* 
for 20 minutes. The assembly was transferred in degassed state to an oven, in which it was pressed in vacuum at 90 
°C for 30 minutes. The preliminary laminate thus obtained was further pressed in an oven at 135 "^C and 12 kg/cm^ 
for 20 minutes to provide a laminated glass. This laminate glass was evaluated by the following evaluation methods. 
The results are shown in Table 2. 

45 

Evaluation methods 
1 . Pummel value 

50 [0049] The adhesion of the interlayer film to the glass was evaluated in terms of pummel value. Thus, the laminate 
glass was allowed to sit at a temperature of -18±0.6 ''C for 16 hours and, then, crushed with a hammer having a head 
weighing 0.45 kg until the glass fragments would become 6 mm or less in diameter. The degree of exposure of the film 
after partial exfoliation of glass was estimated by comparison with graded limit samples and the result was expressed 
in pummel value according to the schedule shown below in Table 1 . It is to be understood that the larger the pummel 

55 value Is, the higher is the degree of adhesion to glass and the smaller the pummel value is, the lower is the degree of 
adhesion to glass. 
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Table 1 



5 



10 



Degree of exposure of films (%) 


Pummel value 


100 


0 


90 


1 


85 


2 


60 


3 


40 


4 


20 


5 


10 


6 


5 


7 


^2 


8 



2. Moisture resistance 

20 

[0050] The laminated glass was allowed to sit in an environment of 80°C and 95% RH for 2 weeks and immediately 
after withdrawal from the environment, the distance of whitening from each peripheral edge was measured. 

3. Volatility of the plasticizer contained in the interlayer film (weight loss on heating) 

25 

[0051 ] The interlayer film was allowed to sit in an oven at 1 50 ""C for 1 hour. The sheet was weighed before and after 
heating and the weight loss (weight %) was calculated from the weight data. 

Example 2 

30 

[0052] Except that, as bond strength control agents, potassium acetate and magnesium 2-ethylbutyrate were added 
at final concentrations of 70 ppm and 20 ppm, respectively, the procedure of Example 1 was faithfully followed to 
fabricate a laminated glass and evaluate it. The results are shown In Table 2. 

Example 3 

[0053] Except that, as bond strength control agents, magnesium acetate and magnesium 2-ethylhexylate were added 
at final concentrations of 20 ppm and 60 ppm, respectively, the procedure of Example 1 was faithfully followed to 
fabricate a laminated glass and evaluate it. The results are shown in Table 2. 

Example 4 

[0054] Except that oligoethylene glycol di-2-ethylhexanoate (average glycol chain: 3.8) was used in lieu of triethylene 
glycol di-2-ethylhexanoate, the procedure of Example 1 was faithfully followed to fabricate a laminated glass and eval- 
uate it. The results are shown in Table 2. 

45 

Example 5 

[0055] Except that tetraethylene glycol di-n-heptanoate was used in lieu of triethylene glycol di-2-ethylhexanoate, 
the procedure of Example 1 was faithfully followed to fabricate a laminated glass and evaluate it. The results are shown 
^ in Table 2. 

Example 6 

[0056] Except that, as the bond strength control agent, magnesium 2-ethylbutyrate was added at a final concentration 
of 4 ppm, the procedure of Example 1 was faithfully followed to fabricate a laminated glass and evaluate it. The results 
are shown in Table 2. 
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Comparative Example 1 

[0057] Except that dihexyl adipate (DHA) was used in lieu of triethylene glycol di-2-ethylhexanoate, the procedure 
of Example 1 was faithfully followed to fabricate a laminated glass and evaluate it. The results are shown in Table 2. 

5 

Comparative Example 2 

[0058] Except that, as the bond strength control agent, potassium acetate alone was added at a final concentration 
of 80 ppm. the procedure of Example 1 was faithfully followed to fabricate a laminated glass and evaluate it. The results 
10 are shown in Table 2. 



Table 2 





Pummel value 


Distance of whitening (mm) 


Weight loss on heating (%) 


Example 1 


3 


2 


2 


Example 2 


3 


2 


2 


Example 3 


3 


2 


2 


Example 4 


3 


5 


2 


Example 5 


3 


5 


2 


Example 6 


8 


2 


2 


Compar. Ex. 1 


3 


2 


8 


Compar. Ex. 2 


3 


15 


2 



INDUSTRIAL APPLICABILITY 

[0059] The interlayer film for laminated glass according to the present invention, constituted as described above, 
30 provides a laminated glass with good transparency, weathering resistance, adhesion, penetration resistance, etc., does 
not cause any appreciable whitening of the laminate in its marginal area even in a highly humid environment, and 
because of reduced plasticizer evaporation, has a reduced risk for fire hazards associated with autoclaving. Moreover, 
it provides for neat edge trimming. 

[0060] The laminated glass of the present invention, constituted as described above, is excellent in the fundamental 
35 qualities required of laminated glass, such as transparency, weathering resistance, adhesion and penetration resist- 
ance and Is less liable to show whitening In its marginal area even when it is used in a highly humid environment. 



Claims 

40 

1. An interlayer film for laminated glass comprising a ptasticized polyvinyl acetal resin film, 

wherein, when a laminated glass fabricated by interposing said interlayer film for laminated glass between 
a pair of glass sheets each 2.0 to 4.0 mm thick is allowed to sit in an environment of 80 ""C and 95% relative 
humidity for 2 weeks, the distance of whitening from its edge is not greater than 7 mm, 
45 and when said interlayer film for laminated glass is allowed to sit at 150 for 1 hour, its weight loss is not 

greater than 3 weight % 

wherein the plasticized polyvinyl acetal resin film comprises 100 weight parts of a polyvinyl acetal having an 
average acetalizatton degree of 66 to 72 mole % and 30 to 50 weight parts of at least one plasticizer selected from 
the group consisting of triethylene glycol di-2-ethylhexanoate, oligoethylene glycol di-2-ethylhexanoate and tetra- 
50 ethylene glycol di-n-heptanoate, and 

is supplemented with at least two kinds of salts selected from the group consisting of magnesium salts of 
carboxylic acids containing 2 to 10 carbon atoms and potassium salts of carboxylic acids containing 2 to 10 carbon 
atoms in a total concentration of not less than 5 ppm. 

55 2. The Interlayer film for laminated glass according to Claim 1 

wherein the polyvinyl acetal is a polyvinyl butyral having an average butyralization degree of 66 to 72 mole %. 

3. The interiayer film for laminated glass according to Claim 1 or 2 
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wherein the salt content is 10 to 150 ppnfi. 
4. A laminated glass which comprises the interlayer film for laminated glass according to Claim 1 , 2, or 3. 



PatentansprQche 

1. Zwischenschichtfilm fur laminiertes Glas, der einen plastifizierten Polyvinylacetalharzfilm aufwelst, 

wobei, wenn ein laminiertes Glas, das hergestellt wird, indem der Zwischenschichtfilm fur laminiertes Glas zwi- 
schen einem Paar Glasplatten angeordnet wird, die jeweils 2,0 bis 4,0 mm dick sind, in einer Umgebung von 80*^C 
und 95% relativer Feuchtigkeit fur 2 Wochen sich setzen gelassen wird. der Abstand des WeiBwerdens von seiner 
Kante nicht grGlier als 7 mm 1st, 

und wenn sich der Zwischenschichtfilm fur laminiertes Glas bei 150**C fOr 1 Stunde setzen gelassen wird, sein 
Gewichtsverlust nicht grdf^er als 3 Gew.% ist, 

wobei der plastifizierte Polyvinylacetalharzfilm 100 Gewichtsteile eines Polyvinylacetals. das einen mittleren Ace- 
talisierungsgrad von 66 bis 72 Mol-% aufweist, und 30 bis 50 Gewichtsteile mindestens eines Plastifizierungsmittels 
aufweist, das aus der Gruppe ausgewahit wird, die aus Triethylenglykol-di-2-ethylhexanoat, Oligoethylenglycol- 
di-2-ethylhexanoat und Tetraethylenglykol-di-n- heptanoat besteht, und mit mindestens zwei Arten von Salzen, 
die aus der Gruppe ausgewahit werden, die aus Magnesiumsalzen von Carbonsauren, die 2 bis 10 Kohlenstoffa- 
tome enthalten, und Kaliumsalzen von Carbonsauren, die 2 bis 10 Kohlenstoffatome enthalten, besteht, in einer 
Gesamtkonzentration von nicht weniger als 5 ppm ergdnzt wird. 

2. Zwischenschichtfilm fur laminiertes Glas nach Anspruch 1 , wobei das Poiyvinylacetal ein Polyvinylbutyral ist, das 
einen mittleren Butyralisierungsgrad von 66 bis 72 Mol- % aufweist. 

3. Zwischenschichtfilm fOr laminiertes Glas nach Anspruch 1 Oder 2, wobei das Salzgehalt 10 bis 150 ppm betrSlgt. 

4. Laminiertes Glas, das den Zwischenschichtfilm fOr laminiertes Glas nach Anspruch 1 , 2 oder 3 aufweist. 



Revendications 



1. Film interm^diaire pour venre stratifid comprenant un film de r6sine poly(ac6tal de vinyle) plastifi^e, 

dans lequel, quand on laisse un verre stratifi6 fabriqu6 par positionnement dudit film interm^diaire pour verre 
stratifi6 entre deux feuilles de verre, chacune de ces feuilles prSsentant une ^paisseur de 2,0 d 4,0 mm, dans un 
environnement ou rdgne une temperature de 80 ^C et une humidit§ relative de 95 % pendant deux semaines, la 
distance de blanchiment d partir de son bord, n'est pas sup6rieure d 7 mm, et 

quand on laisse (edit film tnterm^diaire pour verre stratlfi^ ^ 150 °C pendant 1 heure, sa parte de poids n'est pas 
sup6rieure d 3 % en poids, dans lequel le film de rSsine poly(ac6tal de vinyle) plastifide comprend 100 parties en 
poids d'un poly(ac6tal de vinyle) pr^sentant un degrS d'ac^tallsation moyen de 66 d 72 % en moles, et de 30 d 50 
parties en poids d'au moins un plastifiant choisi dans Tensembte constitu^ par le di-2-ethylhexanoate de tridthy- 
l^neglycoi, le di-2-ethylhexanoate d'oligo^thyl^neglycol et le di-n-heptanoate de t^tra^thyl^neglycol, et 
est r^atisd avec au moins deux types de sels choisis dans I'ensemble constitu6 par les sels de magnesium d'acides 
carboxyliques comportant de 2 d 10 atomes de carbone, et les sels de potassium d'acides carboxyliques compor- 
tant de 2 d 10 atomes de carbone, en une concentration totale qui n'est pas inf^rieure d 5 ppm. 

2. Film interm^diaire pour verre stratifi6 selon la revendication 1, dans lequel le poly(ac6tal de vinyle) est un poly 
(butyral de vinyle) prdsentant un degrd de butyralisation moyen de 66 d 72 % en moles. 

3. Film intemn^diaire pour venre stratifi6 selon la revendication 1 ou 2, dans lequel la teneur en sel est comprise entre 
10et150 ppm. 

4. Ven-e stratifi6 qui comprend un film interm6diaire pour ven-e stratifi6 selon la revendication 1 , 2 ou 3. 
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